Fractal analysis of lung alveoli during the acute phase vs. repair phase of an adenoviral infection in canines.
Acute viral respiratory infections are commonly associated with alterations in lung growth. Recently, fractal techniques have been demonstrated to show changes in alveolar perimeter after canine adenovirus type 2 (CAV2) infection in a beagle puppy model. In the present study, we investigated whether the fractal dimension (Df) of the alveolar perimeter was changed in the acute phase (2-3 weeks after inoculation, 131d CAV2 group) or during the recovery phase (approximately 22 weeks after inoculation, 235d CAV2 group) after a single bout of CAV2. There were sham CAV2 groups, 130d and 238d controls, corresponding to the CAV2 groups. The Df of alveolar perimeter length was significantly increased in the 235d CAV2 puppies compared to all of the other beagle puppy groups. On the other hand, the fractal dimensions for alveolar perimeter length for the other beagle puppy groups were very similar. In a related human study of patients (age range of 25 h to 19 y, N = 11), who died of non-respiratory causes, showed no consistent change in Df of alveolar perimeter length with normal lung growth and development. We conclude that fractal analysis of alveolar perimeter length can be used as an index of permanent lung injury after insult to the growing lungs.